Immunotoxicant screening and prioritization in the twenty-first century.
Current immunotoxicity testing guidance for drugs, high production-volume chemicals, and pesticides specifies the use of animal models to assess potential biomarkers of immune system effects (e.g., lymphoid organ and bone marrow indices, histopathology) or actual measures of immune function (e.g., responses to challenge with antigens or pathogens). These assays are resource intensive and often require special training or experience to ensure reliable results. Alternative in vitro assays to detect immunosuppression and allergic hypersensitivity have the potential to reduce animal use and testing costs and increase immunotoxicity screening and prioritization efforts. Alternative models to detect immunosuppression tend to address broad modes of action because suppression may be caused by a wide variety of events; current in vitro models access the supply of innate and adaptive immune system cells as well as cellular markers associated with function, including gene expression, protein synthesis, and proliferation. Events leading to the induction of allergic hypersensitivity, particularly contact hypersensitivity, are more restricted, and alternative methods currently exploit chemical properties and activation of defined cell populations to detect and estimate the potency of skin sensitizers.